Velocardiofacial syndrome (VCFS), also known as 22q11.2 deletion syndrome, is a neurogenetic disorder that is associated with both learning disabilities and a consistent neuropsychological phenotype, including deficits in executive function, visuospatial perception, and working memory. Anatomic imaging studies have identified significant volumetric reductions in the parietal lobe of individuals with VCFS, but several studies have reported that the frontal lobe is relatively preserved. We used functional magnetic resonance imaging to investigate the neural correlates of non-spatial working memory in 17 youths with VCFS, 10 of their unaffected siblings, and 10 community controls (with the same proportion of learning disabilities as the VCFS youths). Task performance of siblings tended to be more accurate than children with VCFS, who did not differ from community controls. All three-study groups recruited parietal regions that were equivalent in location and magnitude. Whereas the sibling group also recruited the dorsolateral prefrontal cortex (DLPFC), Broca's area, and anterior cingulate, DLPFC activation was absent in the whole brain analyses of children with VCFS and controls. Moreover, the magnitude of frontal activation in VCFS participants was restricted relative to both siblings and controls. These findings suggest that VCFS participants exhibit frontal hypoactivation that is not attributable to performance. In addition, VCFS children and controls (many with idiopathic learning disabilities) appear to rely on phonological rehearsal to hold information on line instead of the DLPFC. Despite previous anatomic MRI reports of preserved frontal lobe volumes in VCFS therefore, these fMRI findings suggest that the frontal component of the distributed network subserving executive function and working memory may be disrupted in youth with this disorder.
Introduction
Velocardiofacial syndrome (VCFS) is a multiple anomaly syndrome caused by a microdeletion of chromosome 22 at the q11.2 band (Driscoll, Budarf, & Emanuel, 1992; Scambler et al., 1992) . VCFS is associated with a characteristic facial appearance, including a long face, a prominent nose and vertically narrow eyes. The physical phenotype can include palatal, cardiac vascular, renal, limb, spine, and immunologic anomalies (Robin & Shprintzen, 2005; Shprintzen, 2005) . Speech and language impairments are very common (Shprintzen, 2005) . Individuals with VCFS also display a distinct cognitive phenotype, which includes a wide range of IQs, spanning from the average to the mild/moderate retardation range (Swillen et al., 1997) . Nearly all children with VCFS have learning disabilities. Exhibiting a fairly consistent neuropsychological phenotype, those with VCFS typically score relatively low on tests of attention, executive function, emotional processing, sensorimotor processing, visuospatial processing, and working memory (Bearden et al., 2001; Bish, Ferrante, McDonald-McGinn, Zackai, & Simon, 2005; Sobin et al., 2004; Van Amelsvoort et al., 2004 
